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MATHEMATICS 
ON A QUESTION OF B. HUPPERT ON MONOMIAL GROUPS 
BY 
ROBERT W. VAN DER WAALL *) 
(Communicated by Prof. T. A. SPRINQER at the meeting of April 27, 1974) 
All groups in this paper will be finite, no one excepted. 
Notation is that of HUPPERT’S book [l] or self-explanatory. As particular 
conventions we mention: 1) Irr (X) - the set of all irreducible complex 
characters of the group X, 2) 1x1 - the order of the element 2, 3) K - the 
group SL(2,3). 
It is well known that a solvable group can be embedded in a monomial 
group; see the construction of E. C. Dade in Chapter V, $ 18 of [l]. 
By definition a group G is said to be monomial whenever every irre- 
ducible representation of G over the complex numbers is induced by a 
linear representation of some subgroup of G. 
The question was raised by B. Huppert in a lecture, given in the 
Wintersemester 1973/1974 in Mains, whether every solvable group could 
occur as a normal subgroup of some monomial group. 
We will show that the answer is “no” in general, for we will prove 
the following theorem : 
THEOREM. If K a G, then G is not monomial. - 
PROOF. K is a group of order 24 and isomorphic to a semi-direct 
product of the cyclic group Cs of order 3 with the quaternion group Q 
of eight elements as normal subgroup. From representation theory of K, 
see [2], we conclude that K admits a (unique) two-dimensional irreducible 
character 6 so that 6(z) =6(y) for any two elements 2, y E K with jzI= 1~1. 
Therefore the inertia group Be = {g E G/& = 8} of 6 in G is precisely equal 
to G. Henceforth the restriction to K of the induced character 6o of G 
is a multiple of 6. Hence there exists ,u E Irr (G) so that px= &$, k> 1. 
Next assume that ,u is monomial, whence ,u = ile with iz a linear character 
of some subgroup H of G. Then immediately 2HK E Irr (HK). By a lemma 
of Mackey, see Th. V. 16.12 of [ 11, it follows that (AHK)K = (&n ~)x. 
Further 1 = (JG, ;(G) = ((~~G)HK, 3, HK) by Frobenius’ reciprocity, so 
pi = (jzG)~ = ((jlG)~~)K = (IHK)~ + . . . = k6, 
*) Supported by the Netherlands Organization for the Advancement of Pure 
Research. 
78 
whence 
(PK)~=(jZ~n#=m9, some nz>l. 
Again by Frobenius’ reciprocity and by the fact that S(1) = 2, it follows 
that nz= (6, (kn I#) = (6~~ K, &n K) Q 2. 
Since m6 = (AH n z# is monomial and 6 is not monomial, we see that 
28 must be monomial, as m is in fact equal to 2. 
Hence ilHn K would be a linear character of the subgroup H n K of K 
where H n K has order 6, and such that 26 is induced by 1~n K. Direct 
calculation shows however that this does not happen. 
Hence p is a non-monomial character of G. q.e.d. 
REMARK. By means of the theorem mentioned above it is possible to 
shorten the proofs of several theorems as stated in the author’s papers 
in Crelle’s Journal, Band 262/263 and Band 264 (1973). 
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